Comparison of the properties of two hydrogenases from the photosynthetic bacterium Chromatium vinosum.
Chromatium vinosum hydrogenases I and II were purified to specific activities of 9.6 and 28.0 units/mg protein, respectively. They have the same isoelectric point (pI = 4.1), and their visible spectra are typical of iron-sulfur proteins. Hydrogenase II in general was more stable than hydrogenase I. Both enzymes lost their activities slowly during storage in air, and this inactivation was more apparent in preparations of hydrogenase I. Bovine serum albumin helped to stabilize hydrogenase I against thermal and storage inactivation. The pH optima of H2-evolution activity of hydrogenases I and II were 7.4 and 5.4, respectively. Neither enzyme was able to evolve H2 from reduced ferredoxins as the sole electron carrier, but ferredoxins had an effect on the activity with methyl viologen as carrier to hydrogenase I. None of the natural compounds tested was able to serve as a physiological donor for H2 production. Hydrogenase I was more susceptible than hydrogenase II to inhibition by heavy metal ions and other enzyme inhibitors. Both enzymes were reversibly inhibited by CO with Ki values of 12 and 6 Torr for hydrogenase I and II, respectively. Hydrogenase I was more sensitive to denaturation by urea and guanidinium chloride while hydrogenase II was more susceptible to sodium dodecyl sulfate. Both enzymes were rapidly and irreversibly inactivated by dimethyl sulfoxide. Hydrogenase I evolved H2 from methyl viologen and ferredoxin photoreduced by chloroplasts. The enzymes differed in their iron and acid-labile sulfur contents.